Plants in the Diospyros genus (Ebenacea) are well documented as a rich sources of naphthoquinones and triterpenes, which have been found to exhibit ichthyotoxic, 1, 2) antimicrobial, [2] [3] [4] and antitumor activities. 4, 5) Thirteen species of this genus are indigenous to Taiwan. Several species, including fruits of D. discolor WILLD., 6) leaves of D. kaki THUNB., 7) barks and stems of D. eriantha CHAMP., 8, 9) stems of D. morrisiana HANCE., [10] [11] [12] fruits of D. ferrea, 13) and bark, root, fruits, leaves, and twigs of D. maritima BLUME. [1] [2] [3] [4] [5] [14] [15] [16] [17] [18] [19] [20] [21] [22] have been studied for their chemical constituents, resulting in the isolation and structure elucidation of various triterpenes, lignans, steroids, benzoquinones, and naphthoquinone. Previously, we had reported on the isolation of some new naphthoquinones 15, 16) and triterpenes from stems of D. maritima.
Plants in the Diospyros genus (Ebenacea) are well documented as a rich sources of naphthoquinones and triterpenes, which have been found to exhibit ichthyotoxic, 1, 2) antimicrobial, [2] [3] [4] and antitumor activities. 4, 5) Thirteen species of this genus are indigenous to Taiwan. Several species, including fruits of D. discolor WILLD., 6) leaves of D. kaki THUNB., 7) barks and stems of D. eriantha CHAMP., 8, 9) stems of D. morrisiana HANCE., [10] [11] [12] fruits of D. ferrea, 13) and bark, root, fruits, leaves, and twigs of D. maritima BLUME. [1] [2] [3] [4] [5] [14] [15] [16] [17] [18] [19] [20] [21] [22] have been studied for their chemical constituents, resulting in the isolation and structure elucidation of various triterpenes, lignans, steroids, benzoquinones, and naphthoquinone. Previously, we had reported on the isolation of some new naphthoquinones 15, 16) and triterpenes from stems of D. maritima. 5, [17] [18] [19] [20] [21] As a part of our continuing interest in secondary metabolites from the Diospyros plants, we investigated the chemical principles of the twigs of D. discolor and isolated four new lanostane-type triterpenes: 24-ethyl-3b-methoxylanost-9(11)-en-25-ol (1), 3b-methoxy-24-methylenelanost-9(11)-en-25-ol (2), 3b -methoxy-25-methyl-24-methylenelanost-9(11)-en-21-ol (3) and 3b-methoxy-24-methyllanosta-9(11),25-dien-24-ol (4); in addition to three known triterpenes, betulinaldehyde, 23) betulinic acid methyl ester, 24) and ursaldehyde. 25) In this paper, we report the extraction, isolation, purification, and structural elucidation of four new lanostane-type triterpenes on the basis of extensive spectroscopic analysis, including 1D and 2D NMR experiments.
Compound C-NMR data of 1 with those of the known lanostane-type triterpene, 25,26,27-trinor-3b -methoxylanost-9(11)-en-24-oic acid, isolated from the stem bark of Pinus luchuensis, 28) shows that the signals of the tetracyclic part were very similar to each other, except for the signals of C-20-C-27, C-31, and C-32 in the side chain part. 1 was determined as 24-ethyl-3b-methoxylanost-9(11)-en-25-ol.
The HR-EI-MS of 2 showed a molecular ion peak at m/z 470.4106, which was corresponded to the molecular formula, C 32 H 54 O 2 , and indicated six degrees of unsaturation. The IR spectrum displayed absorptions for hydroxyl (3470 cm Ϫ1 ) and terminal double bond (3070, 1653, 901 cm Ϫ1 ) functionalities. ϩ in the MS spectrum of 2 further confirmed the proposed structure. Consequently, compound 2 was elucidated to be 3b-methoxy-24-methylenelanost-9(11)-en-25-ol. ϩ . Thus, compound 4 was elucidated to be 3b-methoxy-24-methyllanost-9(11),25-dien-24-ol.
Experimental
General Experimental Procedures Optical rotations were measured using a JASCO DIP-180 digital spectropolarimeter. UV spectra were measured in MeOH on a Shimadzu UV-1601PC spectrophotometer. IR spectra were recorded on a Nicolet 510P FT-IR spectrometer. NMR spectra were recorded in CDCl 3 at room temperature on a Varian Mercury plus 400 NMR spectrometer, and the solvent resonance was used as internal shift reference (TMS as standard). The 2D NMR spectra were recorded using standard pulse sequences. EI-MS and HR-EI-MS were recorded on a Finnigan TSQ-700 and a JEOL SX-102A spectrometer, respectively. TLC was performed using silica gel 60 F 254 plates (Merck). CC was performed on silica gel (230-400 mesh ASTM, Merck). HPLC was performed using a Lichrosorb silica gel 60 (5 mm) column (250ϫ10 mm).
Plant Material The twigs of D. discolor were collected in Ping-Tung, Taiwan, in July, 2004. The plant material was identified by Prof. Sheng-Zehn Yang, Department of Forestry, National Pingtung University of Science and Technology. A voucher specimen (no. 8517) has been deposited at the Herbarium of this same institution.
Extraction and Isolation Air-dried pieces of the twigs of D. discolor (21 kg) were extracted three times with methanol (60 l) at room temperature (7 d each). The MeOH extract was evaporated in vacuo to afford a black residue, which was suspended in H 2 O (2 l) and then partitioned sequentially using EtOAc and n-BuOH (1 lϫ3). The EtOAc fraction (503 g) was chromatographed over silica gel, using mixtures of n-hexane and EtOAc of increasing polarity as eluents. Twelve fractions were collected as follows: 1 [4 l, n-hexane-EtOAc 19) ], 12 [(7 l, EtOAc). Fraction 4 was further chromatographed on a silica gel column (5ϫ45 cm), eluted with CH 2 Cl 2 -EtOAc (100 : 1) to yield nine fractions (800 ml each), 4A-I. HPLC of fraction 4G with n-hexane-CH 2 Cl 2 -EtOAc (20 : 12 : 1) as eluent, 2 ml/min, afforded 4 (5 mg, t R ϭ19.2 min). HPLC of fraction 4H with n-hexane-EtOAc (7 : 3) as eluent, 2 ml/min, afforded 3 (8 mg, t R ϭ18.5 min). HPLC of fraction 4I with CH 2 Cl 2 -EtOAc (40 : 1) as eluent, 2 ml/min, afforded 1 (3 mg, t R ϭ17.2 min) and 2 (4 mg, t R ϭ21.8 min), respectively. Fraction 5 was further chromatographyed on a silica gel column (5ϫ45 cm) eluted with CH 2 Cl 2 -EtOAc (40 : 1) to generate ten fractions (each 800 ml), 5A-J. HPLC of fraction 5F with nhexane-CH 2 Cl 2 -EtOAc (16 : 6 : 1) as eluent, 2 ml/min, afforded betulinaldehyde (12 mg, t R ϭ20.6 min). HPLC of fraction 5G with n-hexane-EtOAc (3 : 1) as eluent, 2 ml/min, afforded betulinic acid methyl ester (6 mg, t R ϭ 17.2 min) and ursaldehyde (8 mg, t R ϭ23.2 min), respectively.
24-Ethyl-3b-methoxylanost-9(11)-en-25-ol (1) 
